Effect of Selection Response on F3 and F4 Generation for Yield and Yield Component Characters in Mutant Rice Strain (Oryza sativa L.)  by Barman, D. & Borah, S.P.
 APCBEE Procedia  4 ( 2012 )  183 – 187 
2212-6708 © 2012 Published by Elsevier B.V. Selection and/or peer review under responsibility of Asia-Pacific Chemical, Biological & Environmen-
tal Engineering Society
doi: 10.1016/j.apcbee.2012.11.031 
 
ICAAA 2012: July 23-24, 2012, Singapore 
Effect of Selection Response on F3 and F4 Generation for Yield 
and Yield Component Characters in Mutant Rice Strain (Oryza 
sativa L.) 
D. Barmana∗ and S. P. Borahb 
aDepartment of Botany, Goalpara College, Pin: 783101, Assam, India  
bDepartment of Botany, Gauhati University, Guwahati- 781014, Assam, India. 
Abstract 
Using the variability present in the F2 population originating from six crosses of rice mutant strains, selection was 
practiced for high grain yield. Expected response to selection was estimated in F3 generation and compared with F2 
generation. Similar selection practices were made in F3 generation and selection response was estimated in F4 generation. 
F3 generation showed significant positive selection response for plant height, number of panicles per plant, grain density 
and days to 50 % flowering, thus indicating the effectiveness of selection for these characters.  Grain yield showed non 
significant response in F2 generation which indicates straight selection for this character during early generation may not 
be effective. F4 generation showed positive selection response for all the characters i.e. plant height, number of panicles 
per plant, grain density, days to 50 % flowering and grain yield. This indicates the effectiveness of selection for these 
characters in F3 or latter generation. The regression coefficient between F2 and F3 generation and F3 and F4 generation was 
significant for all the characters. Selection for plant height, number of panicles per plant and days to 50 percent flowering 
can be made in the early segregating generation. Grain yield per plant and grain density is effective for selection in later 
generation. 
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1. Introduction 
Crop improvement achieved through any breeding method depends on the variability available for 
selection and methodology of selection (Malieshappa et al.,1998). Considerable genetic variability can be 
generated by crossing two appropriately chosen parents. Once variability is generated the rate and progress 
achieved through selection depends on the various factors like selection intensity, availability of genetic 
variability, its genetic association with other related characters and breeding methodology . Grain yield is a 
complex character and is the result of interaction of many variables due to different gene association that 
might exist in different population and might result in quite different relationships. It is also largely influenced 
by environment. Further genotype and environmental interaction reduces the effectiveness of early generation 
selection (Whan et. al., .1981, Rahman et,al., 1986). Large environmental differences may lead to failure of 
parental yield to be indicative of the yield of progeny. (Batrly and Weber1952 and Johnson, et al., 1955). So, 
direct selection for improvement of grain yield in segregating population may not be effective. The parent 
progeny correlation and regression between two generations shows lesser susceptible to environmental effect 
and is very useful for selection in segregating population for the production of new, improved genotypes. The 
present investigation was aimed at studying the response of selection for yield and its component characters 
through mean, percentage of population mean and also through parent progeny correlation and regression 
method  in between F2 and F3 and in between F3 and F4 generations.  
2. Material and methods 
The materials used in the present investigation were the seeds of F1 plants of each of the six crosses 
involving four mutant strains (MS) viz. MS1, MS2, MS3, and MS4. The experiment was conducted during 
kharif season (July- December) in the experimental garden of Botany Department, Gauhati University, Assam, 
India. Standard cultural practices and need based plant protection measures were undertaken. Individual plant 
selections were made in each of the six F2 populations. Based on the performance selections were made on 
plant height, number of panicles per plant, grain density, grain yield per plant and days to 50 % flowering. 60 
recombinant plants were selected, their data were recorded, harvested individually and carried forwarded to 
the F3 generation. 
2.1. F3 generation 
F3 generation was raised during the kharif season (July-December). 60 F3 families were raised at a rate of 
90 plants per family in separate sub plot. In each sub plot, families were grown in 9 rows having 10 hills per 
row with 30 cm×20 cm spacing between and within rows.The observations were recorded from 21 random 
plants (7 plants per replication) from each F3 family as in F2 population. Progeny mean, range and percentage 
of population mean for selected individual for each population were estimated irrespective of crosses. Mean 
values were used to estimate the parent offspring correlation and regression between F2 and F3 generation 
using SPSS16. 80 best performers were selected and forwarded to F4 generation. 
2.2. F4 generation  
80 families selected from F3 population were raised in plant progeny rows. 60 plants per family were raised 
in subplot. In each subplot, families were grown in 6 rows having10 hills per row with the same spacing as in 
F3 generation. Data were recorded from 15 randomly selected plants from each family as in F3 generation. 
Progeny mean, range and percentage of F4 population mean of selected individuals were estimated. Progeny 
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mean of F4 generation and their corresponding mean of individual plant selections in F3 generation were used 
to study the parent offspring correlation and regression as in between F2 and F3 generation. 
3. Results and discussion 
The yield performance of F3 families raised from the selected F2 populations on the basis of phenotypic 
performance of the crosses did not showed much encouraging results (Table-1). Out of 60 families only 14 
families, could be isolated as promising families for later generation. Thus there was practically no relation 
between the yield of individual F2 selection and the mean yield of corresponding F3 families. This is also 
proved by the evidence of non significant correlation and regression (Fig.-1(i)). Similar type of finding was 
also reported by Sarma et. al.,(1985). Thus selection based on phenotypic performance for yield in early 
generation is ineffective. In respect of plant height, number of panicles per plant, grain density and duration of 
flowering F3 generation showed high mean performance and percentage of population mean than in F2 
generation. Moreover these characters showed strong correlation and regression between F2  and F3 generation 
(Fig. 1.(a, c and g)). Out of 60 families, 28 were rejected on the basis of poor performance and from 
remaining 32 families altogether 80 individual plant selections were made mainly on the basis of yield 
performance. Almost all F4 families showed promising results in terms of yield performance and percentage 
of population mean (Table1). Thus F4 generation inherited and retained their parental characteristics under 
considerations such as plant height, number of panicles per plant, grain density, grain yield and days to 50% 
flowering as revealed by the F3-F4 correlation and regressions (Fig.-1(b, d , f, h and j)). 
Table 1. Mean performance of selected plants in F2, F3 and F4 generation for different characters. 
Characters F2 Population F3 population F4 Population 
Range Mean % of F2 
population 
mean 
Range Mean % of F3 
population 
mean 
Range Mean % of F4 
population 
mean 
Plant height 100.2—
160.6 
144.2 101.95 110.4—
175.80 
124.21 104.82 120.7—
168.3 
131.12 107.43 
No of 
panicles per 
plant 
3--6 4.51 128.93 3--8 5.20 131.58 4--9 5.72 120.21 
Grain density 9.64—
15.25 
11.98 168.97 10.65—
14.32 
13.75 150.22 10.32—
15.22 
12.95 118.97 
Grain yield 
per plant 
5.12—
8.57 
6.60 158.65 4.8—7.5 4.75 128.38 5.32—
8.76 
5.98 125.32 
Days to 50% 
flowering 
115-- 
134 
124.9 101.03 110--125 112.33 115.00 105--120 110 105.20 
 
The intergeneration correlation and regression for yield component characters are presented in Table II.  
The F2 generation showed significant positive correlation and regression with F3 generation for plant height, 
number of panicles per plant, grain density and days to 50 % flowering. The highest correlation was observed 
in grain density (0.798) followed by plant height (0.681) and days to 50% flowering (0.552).This indicated the 
effectiveness of selection for these characters. These results were also agreed with the mean performance of 
the F2 selection and F3 progeny mean performance. However, grain yield showed non significant correlation 
between F2 and F3 generation. This indicates that selection for grain yield on the basis of phenotypic 
performance during early generation may not be advisable. Results of correlation between F3 and F4 
generation show that all the characters showed significant correlation. The highest correlation coefficient was 
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observed in plant height (0.945) followed by grain density (0.937) and days to 50% flowering. This indicated 
the effectiveness of selection for these characters in F3 or latter generation. 
                         
 
(a) Parent progeny relationship in plant height (based on F2, F3) (b) Parent progeny relationship in Plant  height (based on F3, 
F4) 
                               
 
(c) Parent progeny relationship in no panicles per plant (based 
on F2, F3). 
(d)  Parent progeny relationship in no. of panicles per plant 
(based on F3, F4). 
                         
(e) Parent progeny relationship in density (based on F2, F3). (f) Parent progeny relationship in grain Grain density (based 
on F3, F4) 
                             
 
(g) Parent progeny relationship in 50% on F2, F3). (h) Parent progeny relationship in flowering (based 50% 
flowering (based on F3, F4). 
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(i) Parent progeny relationship in grain (based on F2, F3). (j) Parent progeny relationship in  yield Grain Yield (based on 
F3, F4) 
Fig.1. (a-j) The regression line between F2 & F3 and between F3&F4 generation for different characters in rice. 
Table 2. Parent offspring correlation and regression of the crosses over segregating generation for different characters. 
Characters Correlation coefficient Regression coefficient 
Between F2/F3 Between F3/F4 Between F2/F3 Between F3/F4 
Plant height 0.681** 0.945** 0.849** 0.726** 
Number of panicles per plant 0.465* 0.741** 0.899** 0.860** 
Grain density 0.798** 0.937** 0.827** 0.968** 
Grain yield per plant 0.145 0.615* 0.375 0.890** 
Days to 50 percent flowering 0.552* 0.790** 0.707** 0.684** 
.** Significant at 5% level of probability       * Significant at 1% level of probability. 
Further it was also observed that, the regression coefficient for plant height, number of panicles per plant 
and days to 50% flowering showed higher regression coefficient between F2 and F3 generation than between 
F3 and F4 generation. But in respect of grain yield and grain density the situation is reversed, where the 
regression coefficient between F3 and F4 generation were higher than between F2 and F3 generation. From 
these observations, it can be said that selection for plant height, number of panicles per plant and days to 50% 
flowering can be made in the early segregating generation, keeping aside such characters as grain density and 
grain yield for selection in later generation. 
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